Characteristics of thyroid protein kinase C. Different Ca2 requirement for the phosphorylation of endogenous proteins and of H1 histone.
Thyroid protein kinase C (PKc) from cytosols of porcine and rat thyroid glands has been characterized using histone H1 or endogenous proteins as substrates. As in many other tissues histone H1 is by far the preferred exogenous substrate of thyroid PKc. Kinetic studies with H1 showed that, compared to rat thyroids, porcine glands are particularly rich in PKc, the predominant kinase activity in this tissue. The cAMP-dependent protein kinase (PKa) level, on the contrary, is very similar in both rat and porcine thyroids. Consequently, for the same type of tissue, there may be great species differences in the PKc level and the ratios between PKc and PKa kinase activities. Chromatographic properties of thyroid PKc are similar to those described in other tissues (one major peak followed by a small shoulder) except that elution of the main peak can vary depending on the nature of the salt gradient (approximately 55 mM for NaCl and 15 mM for sodium phosphate). In the first case PKc is completely separated from the PKa activity, in the second it is coeluted with the peak of PKa type I. The one-dimensional PAGE pattern of proteins phosphorylated by porcine PKc is very similar to the pattern obtained by rat enzyme. Protein bands of 18 kDa, 22-25 kDa and 32-36 kDa are specific substrates of the thyroid PKc, after in vitro phosphorylation of cytosol proteins. A great difference in Ca2+ requirement for PKc activation was noted, depending whether histone H1 or endogenous proteins were substrates. As in other tissues, calcium was absolutely necessary for phosphorylation of histone H1 by PKc. The addition of calcium was not absolutely necessary when endogenous proteins were the substrates, either for the activation of the enzyme or for phosphorylation of the PKc-specific substrates. Almost the same rate of phosphorylation was obtained with or without calcium in the incubation medium. However the one-dimensional PAGE pattern of phosphorylated proteins was different in the presence or absence of calcium. While addition of calcium was not absolutely necessary for the phosphorylation of a great number of proteins by the PKc, its presence was indispensable for the phosphorylation of certain endogenous substrates. However, calcium alone, in the absence of phospholipids had no effect on the phosphorylation of these proteins. Endogenous proteins, phosphorylated by the PKc only when calcium was present, were resolved by the two-dimensional PAGE into several distinct spots with molecular masses of 32-35 kDa and pI range of 5-7.5.(ABSTRACT TRUNCATED AT 400 WORDS)